Strain and age differences in ear wound healing in mice  by Carvalho, Cláudia R. et al.
Abstracts
Stem cells and tissue regeneration
Program/Abstract # 270
The zebrafish laf/alk8 mutant as an in vivo model for
molecular dissection of replacement tooth formation
Pamela C. Yelick 3, Ann Huysseune 1, R. Craig Albertson
1 Department of Biology, Ghent University, Ghent, Belgium
2 Department of Biology, Syracuse University, Syracuse, NY
13244, USA
3 Division of Craniofacial and Molecular Genetics, Department
of Oral and Maxillofacial Pathology, Tufts University, Boston,
MA 02111, USA
Zebrafish exhibit continuous replacement tooth formation in
a manner very similar to adult tooth formation, providing the
means to elucidate molecular signaling cascades regulating this
process. The zebrafish alk8 mutant lost-a-fin (laf/alk8) is a
valuable model for replacement tooth formation. Although
homozygous recessive laf/alk8 mutants exhibit an early lethal
phenotype, heterozygous laf/alk8 mutants are viable and fertile,
but do not form replacement teeth. We are currently elucidating
alk8 downstream signaling partners participating in primary and
replacement tooth formation. Our studies in zebrafish comple-
ment mammalian tooth tissue engineering studies currently
being performed in this laboratory. We anticipate that the
proposed studies in zebrafish will likely result in the identifica-
tion of molecular signaling networks mediating replacement
tooth formation in the zebrafish, which may facilitate the crea-
tion of clinically relevant, molecular based replacement tooth
therapies in humans. Supported by NIH/NIDCR grants DE1
2076, DE12024, and RO1 DE018043.
doi:10.1016/j.ydbio.2007.03.570
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A major goal in regenerative medicine is to understand and
ultimately facilitate our body's ability to repair itself following
injury. We have begun to investigate the molecular and cellular
basis of embryonic wound healing, given that embryos have the
capacity to heal wounds quickly and completely. Tissue repair
resembles embryo morphogenesis in several ways, including
cell migration, proliferation and differentiation. In a screen for
genes involved in morphogenesis in Xenopus, we identified an
Ins(1,4,5)P3 phosphatase (IP3P), which impairs embryonic
wound healing, suggesting that Ins(1,4,5)P3 (IP3) signalling
plays a role in this process. This finding has motivated us to
investigate the role of IP3 signalling during embryonic wound
healing, using Xenopus as a model system. Two sets of enzymes
regulate this pathway, the Ins(1,4,5)P3 3-kinases (IP3K) and
IP3P. IP3P, such as IP3P-5, promote Ins(1,4)P2 (IP2) generation,
which is an inactive product, while IP3K generate Ins(1,3,4,5)P4
(IP4), which is involved in calcium release modulation. We have
cloned IP3K B and IP3P-5 A from X. tropicalis and have begun
to investigate their temporal and spatial patterns of expression.
In addition, we are misexpressing these genes and modulating
the activity of IP3K during early development in order deter-
mine the effect of modulating IP3 levels in embryonic wound
healing assays. Finally we are investigating the consequence of
these manipulations on the organization of the cytoskeleton.
The aim of these studies will be to understand the role of IP3
signalling in embryonic wound healing.
doi:10.1016/j.ydbio.2007.03.571
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Small (2 mm) round holes in the ears of MRL and nude mice
tend to close with characteristics of regeneration believed not to
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be found in other mouse strains (e.g., C57BL/6J). We evaluated
the kinetics of ear wound closure and the histopathology of the
lesion in young and aged C57BL/6 (8- or 40-week-old) and in
young BALB/c mice (8-week-old). A circular through-and-
through (1.91 mm) hole was made in the center of the ear with a
punch. Photographs of ears were taken from days 2 to 100 after
injury and closure area was measured by digital analysis soft-
ware. The kinetics of wound closure was similar between the
strains and among young and old B6 mice. The percentages of
closed area measured at day 100 were: 56.47±7.39% in young
C57BL/6; 75.31±23.65% in old C57BL/6 and 23.57± 8.66% in
young BALB/c. Some of the mice were sacrificed at days 1–3–
5–25–44 and 100 for histological evaluation with Gomori
trichrome, HE or Picrosirius red staining. In young mice of both
strains the process of healing included re-epithelization,
chondrogenesis, collagen deposition and sparse angiogenesis.
In young C57BL/6 sebaceous gland and folliculogenesis oc-
curred, chondrogenesis was greater and there was increased
expression of collagen fibers. In BALB/c chondrogenesis oc-
curred in aggregates andmuscullogenesis were also observed. In
aged C57BL/6 mice all aspects of regeneration were depressed
except for collagen deposition. Characteristics of regeneration
were present in ear wound healing in young BALB/c and
C57BL/6 mice although they differed in intensity and pattern.
Supported by: FAPEMIG, CNPq (Brazil).
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Program/Abstract # 273
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Amyotrophic lateral sclerosis (ALS) is caused by the selec-
tive death of motor neurons (MN). Among familial ALS cases,
20% are caused by mutations of superoxide dismutase 1
(SOD1). These mutant proteins have been expressed in trans-
genic rodents to have accessible models of familial ALS.
Embryonic stem (ES) cells can differentiate to MN. The aim of
this work is the differentiation of MN derived from mouse ES
cells to transplant them in the spinal cord of transgenic rats that
express the mutated hSOD1G93A, and to evaluate their integ-
ration and therapeutic capacity. ES cells that express GFP under
the control of the MN-specific promoter hb9 were differentiated
as described previously (Cell 110: 385, 2002). We observed, by
immunocytochemistry, that after stimulation of ES cells with
retinoic acid and SHH, cells expressed GFP (22%) and the
neuronal markers β-tubulin III, Lim 1+2 and Islet 1, indicating
their differentiation to MN. We identified hSOD1G93A trans-
genic animals by PCR genotyping, and measured the time that
animals can maintain themselves on a rotating rod of increasing
speed, to assess motor function. This trial allowed us to estab-
lish the onset of motor deterioration in transgenic animals after
4 months. Paralysis of the hind limbs started after 18 weeks of
age. We perfused rats at this point and their spinal cords were
analyzed with cresyl violet staining and immunohistochemistry
for choline acetyltransferase. A marked reduction in the number
of MN was found, which correlated with the decreased perfor-
mance in the rotarod test.
Supported by DGAPA (IN226703), UNAM and TWAS.
doi:10.1016/j.ydbio.2007.03.573
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We have identified a BMP antagonist, Tsukushi (TSK),
which is a soluble molecule containing 12 leucine-rich repeats
and belongs to the Small Leucine-Rich Proteoglycan family.
TSK is expressed in the primitive streak and Hensen's node
during chick gastrulation and involved in their formation (Ohta
et al., 2004; Ohta et al., 2006). TSK is also involved in the
neural crest specification of Xenopus embryo by regulating
BMP and Delta-1 activities at the boundary between the neural
and the non-neural ectoderm (Kuriyama et al., 2006). Wnt
signalling orchestrates multiple aspects of central nervous
system development, including cell proliferation and cell fate
choices. In chick retina, Wnt2b is expressed in both the surface
ectoderm and the retinal pigmented epithelium at optic cup
stage. At later stage, Wnt2b is expressed in the marginal-most
tip of the embryonic chick retina. Using a clonal assay in
retinal re-aggregation cultures, along with overexpression
studies, it was proposed that Wnt2b plays a role in the
maintenance and the proliferation of retinal progenitor cells
without cell differentiation (Kubo et al., 2005). Recently, it was
also reported that the Wnt2b/B-catenin pathway plays a crucial
role in determining the identity of the ciliary body and iris
(Cho and Cepko, 2006). We now show that TSK is expressed
in the ciliary marginal zone (CMZ) of chick retina and inhibits
the retinal stem/progenitor cells proliferation as a Wnt
inhibitor.
doi:10.1016/j.ydbio.2007.03.574
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Forced expression of Tbx3 promotes LIF-independent
self-renewal of mouse ES cells
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